Yeast and human translesion DNA synthesis polymerases: expression, purification, and biochemical characterization.
The emergence of translesion DNA synthesis (TLS) as a primary mechanism by which eukaryotic cells tolerate DNA damage has led to a large effort to characterize the biochemical properties of the individual DNA polymerases and their roles in promoting replication past DNA lesions. The low-fidelity Y family DNA polymerases constitute a large proportion of TLS polymerases, and four of the five subfamilies of this class of polymerases are represented in eukaryotes. The eukaryotic B family DNA polymerase Polzeta also functions in TLS. We have had success in expressing and purifying these TLS polymerases from yeast cells, sometimes in milligram quantities. The purified proteins have been used to determine their ability to synthesize DNA on various modified templates and to analyze the kinetic efficiencies with which bypass occurs. Purified proteins have also been used to determine the X-ray crystal structures of several Y-family DNA polymerases. This chapter describes a general outline of methods used in our laboratory for the expression and purification of these TLS DNA polymerases from yeast cells and for assaying some of their biochemical properties.